BACKGROUND: Pain after vaginal delivery can interfere with the activities of daily living. We hypothesized that epidural medication administered after delivery would be of benefit for acute postpartum pain management. The objective of this study was to assess whether epidural morphine after vaginal delivery would reduce the analgesic requirements for perineal pain. METHODS: This randomized, double-blind, placebo-controlled trial included 228 parturients who received epidural morphine, 2.5 mg, or epidural saline within 1 h of delivery. The primary outcome was the proportion of women who received additional analgesics in the first 24 h postpartum. We also evaluated the time to first request for analgesia, pain and satisfaction scores, and the incidence of side effects due to epidural morphine. RESULTS: The majority of the 228 women participating in the study were Caucasian, primiparous patients Ͼ30 yr old. The proportion of women requiring additional analgesics was less among those who received epidural morphine (8 of 113; 7%) compared with saline (37 of 115; 32%), regardless of the degree of perineal trauma (RR ϭ 0.22, 95% CI: 0.12-0.41). The relative risk reduction in receiving additional analgesics for primiparous patients receiving epidural morphine compared with saline was 0.25 (95% confidence interval [CI]: 0.13-0.49) and for multiparous women was 0.12 (95% CI: 0.02-0.63). The time to first request for analgesics was later for those who received morphine (mean 22.9 h, 95% CI: 22.2-23.7) compared with saline (mean 18.9 h, 95% CI: 17.4 -20.4) (P Ͻ 0.0001). The side-effect incidence (pruritus, nausea and vomiting, and sedation) was not different between the 2 groups. CONCLUSION: There was a 78% reduction in analgesic requirements in women given epidural morphine after vaginal delivery compared with placebo for both primiparous and multiparous patients. Women who receive epidural labor analgesia for vaginal deliveries and stay in the hospital for 24 h after delivery may benefit from postpartum administration of epidural morphine.
In a previous study from our institution, we found that even women with little perineal trauma after vaginal delivery report significant interference in common daily activities, such as sitting and urinating, due to postpartum perineal pain. 1 Thirty-seven percent of women with no perineal trauma or first-degree perineal lacerations described their perineal pain on the first day postpartum as distressing, horrible, or excruciating. 1 The use of systemic, multimodal analgesics in the postpartum period is increasing as physicians recognize the safety and utility of drugs such as nonsteroidal antiinflammatory drugs and acetaminophen. 2 However, systemic opioids are often required to achieve satisfactory analgesia, but at our institution these were only considered for women with extensive perineal trauma, such as third-or fourth-degree lacerations. Before this study, our institution's practice for analgesia after vaginal delivery was intermittent, administered-as-requested oral, IM, or IV medications.
As a follow-up to our previous study of acute postvaginal perineal pain, we hypothesized that all women using epidural labor analgesia would benefit from a single dose of postpartum epidural morphine. The basis of our hypothesis stemmed from the success of epidural and intrathecal morphine for postcesarean analgesia, and its routine use in North American obstetric anesthesia units. 3 Epidural and intrathecal administration of morphine has the benefit of profound, prolonged analgesia at relatively low doses. The benefits compared with systemic opioids have been demonstrated in many postoperative analgesic settings. 4 , 5 The objective of this study was to determine whether a single dose of epidural morphine given soon after a vaginal delivery would reduce postpartum perineal pain and reduce the use of IV or oral opioid analgesics in the early postpartum period.
METHODS
This single-center, randomized, double-blind, clinical trial received IRB approval and was conducted at Mount Sinai Hospital, Toronto. Women eligible for inclusion in the study were those who delivered vaginally and who had received effective epidural analgesia for labor and delivery. Their informed, written consent to be involved in the study was obtained before delivery. Women receiving combined spinal-epidural analgesia for labor were excluded. The labor analgesia was not standardized for patients in the study but usually consisted of the following practice. Epidural analgesia was initiated with epidural bupivacaine 0.1%-0.125% and 50 -100 g of fentanyl, followed by a patient-controlled epidural analgesic with bupivacaine 0.0625% and fentanyl 2 g/mL. Settings for the patient-controlled epidural analgesic pump included a background infusion between 8 and 10 mL/h, demand bolus of 5 mL, and lockout interval of 5-10 min. The infusion was continued until perineal suturing was finished.
The randomization schedule was stratified for primiparous and multiparous study subjects using a computer random number generator to select random permuted blocks of 8. The pharmacy department independently created the schedule and prepared sterile syringes of either epidural morphine or epidural saline in batches of 10 with assigned random numbers. Within 1 h of delivery, study subjects were randomized to receive 1 of 2 identical-appearing syringes epidurally with either preservative-free morphine 2.5 mg diluted to 10 mL, or 10 mL of preservative-free saline. The epidural catheter was removed just before the patient's transfer to the postpartum ward.
A standard anesthesia order set with monitoring, side-effect therapy, and analgesic guidelines was used for 24 h after discharge to the postpartum ward. Patients were monitored every hour for the first 12 h and every 2 h for the second 12 h by the nursing staff for sedation level, pruritus and nausea/vomiting, and visual analog scale (VAS) score for pain. All patients received scheduled acetaminophen (1000 mg every 6 h) and ibuprofen (400 mg every 6 h). In addition, women could request additional analgesics (opioids) for breakthrough perineal pain. The additional opioids included oral codeine (30 -60 mg every 6 h as requested) or IM morphine (5-10 mg every 4 h as requested). The choice of supplemental opioid was made in cooperation with the patient and her nurse. Assessment of supplemental analgesia requirements was a 2-step process: patient and nursing opioid records were assessed at 24 h postpartum for counts of additional analgesics, and all patients were asked whether they had received supplemental medications beyond the acetaminophen and ibuprofen.
The primary outcome was the proportion of women in each group who received opioid analgesia in the first 24 h postpartum. Secondary outcomes included maternal VAS pain score at time of first request, using a 10-cm line anchored at 0 with the words "no pain" and the other end "worst pain imaginable," maternal satisfaction with perineal analgesia during the first 24 h postpartum (5-point Likert scale), time to first request for supplemental analgesia after delivery, and the incidence of side effects in the first 24 h postpartum, including pruritus, nausea and vomiting, drowsiness, and urinary retention. Study participants were asked by nursing staff every 4 h whether they had pruritus, nausea or vomiting (yes or no), and were assessed for presence of drowsiness. Drowsiness was defined as respiratory rate Ͻ10 breaths/min or visual presence of moderate sedation or somnolence as assessed by the participant's nurse. Urinary retention was defined by the need for catheterization. Women with indwelling catheters placed immediately after delivery were excluded from this analysis. Subjects were telephoned 1 wk postpartum to assess whether any nonopioid or opioid analgesics were taken since hospital discharge.
Information on potential confounding variables was collected, including parity, gestational age, type of vaginal delivery (spontaneous or operative vaginal delivery, indicating use of vacuum or forceps), degree of perineal trauma as reported in the hospital delivery record, neonatal birth weight, maternal age, maternal body mass index, and self-identified cultural background (5-category scale of heritage used by Census of Canada). Perineal trauma was classified as minor and major trauma. Minor trauma was defined as no lacerations, periurethral lacerations, and first-degree lacerations. Major trauma was defined as second-, third-, and fourth-degree lacerations and episiotomies.
Sample size calculation was based on the incidence of women requiring opioid analgesia in the first 24 h postpartum who had no identified perineal trauma. This incidence was estimated at 63% in a previous study from our institution, 1 and we wished to detect a 30% reduction in opioid analgesic use in the group of women who received epidural morphine compared with the epidural saline group (absolute difference of 19%). Using sample size calculations based on proportions using a 2-sided test, and accepting a type I error rate of 0.05 and a type II error rate of 0.20, 107 women were required in each group, with planned recruitment of 230 women for the study.
Adequacy of randomization was assessed by examining for any differences in the distribution of potential confounding variables in the 2 groups using the Student's t-test and Fisher's exact test for differences in means and proportions, respectively. A crude relative risk (RR) estimate for the analgesic-sparing effect of epidural morphine compared with placebo was calculated with 95% confidence intervals (CIs) as well as an adjusted estimate, adjusting for degree of perineal trauma and parity. Fisher's exact test for difference in proportions was used to compare the incidence of the primary and secondary outcomes. Time to first request for supplemental opioid analgesia was assessed using survival analysis, and other continuous variables were compared using the Student's t-test for difference in means. Significance level for the primary outcome was defined as P Ͻ 0.05, whereas secondary outcome P values were adjusted using Bonferroni corrections for multiple testing. All analyses were done using the program STATA (version 8.2, StataCorp, College Station, TX).
RESULTS
After the successful initiation of a labor epidural analgesia, 1110 women were approached and given information regarding the study between March 2002 and November 2004. Consent to participate in the study was obtained before delivery. Figure 1 provides the CONSORT flow diagram on the participation of women approached for the study and reasons for nonparticipation in the study. 6 Less than 50% of the women gave consent to participate in the study if they delivered vaginally. The majority of nonparticipants declined participation because of reticence in receiving an opioid prophylactically. Two hundred twentyeight women who delivered vaginally were randomized to receive epidural morphine (n ϭ 113) or saline (n ϭ 115). There was no difference in the demographic variables between groups (Table 1) . Women participating in the study were primarily Caucasian primiparous patients, with an average maternal age of Ͼ30 yr. One-third of study participants had an operative vaginal delivery and 169 of 228 (74%) women had major perineal trauma. The mean maternal VAS pain score just before administration of the study drug was Ͻ2, indicative of residual epidural analgesia after delivery.
The number of women who required additional analgesics in the first 24 h after vaginal delivery was 8 of 113 in the epidural morphine group compared with 37 of 115 in the epidural saline group (P Ͻ 0.001). This is a 78% reduction in the risk of opioid analgesia requirement among women who received epidural morphine compared with saline (RR 0.22, 95% CI: 0.12-0.41). This risk reduction with the administration of epidural morphine was consistent among both primiparous (RR 0.25, 95% CI: 0.13-0.49) and multiparous women (RR 0.12, 95% CI: 0.02-0.63) ( Table 2) . Among the women with differing degrees of perineal trauma, the effect of analgesic sparing seemed to remain consistent. For women with minor perineal trauma, the RR reduction in the requirement for opioid analgesics was 85% (RR 0.15, 95% CI: 0.03-0.86), and among those with major trauma, the risk reduction was 73% (RR 0.27, 95% CI: 0.14 -0.50). RR estimates for reduction of epidural morphine in analgesic requirements remained unchanged when adjusted for degree of perineal trauma and parity (adjusted odds ratio 0.16, 95% CI: 0.07-0.36).
The VAS pain scores at time of first request for supplemental opioid were similar between the 2 groups. The time to first request for an additional opioid analgesia was prolonged among women receiving epidural morphine by 4 h (P Ͻ 0.001). The Values are reported a n (%) or mean (SD). VAS ϭ visual analogue scale.
Vol. 110, No. 1, January 2010 average time to request supplemental opioid analgesia among women who requested additional analgesia was 8 h after delivery. Estimation of maternal satisfaction with perineal pain management was completed at 24 h postpartum by 209 of the 218 women. Maternal satisfaction was not different between the groups. The incidence of side effects did not differ between the groups. The most common side effect was urinary retention, among 14% of the study population. The proportion of women reporting pruritus to their nurses was 9% overall. Nausea, defined as the number of women receiving antiemetics in the first 24 h, occurred in 7% of all women. Only 1% of the study population met the definition of drowsiness.
During the first week postpartum, analgesic use was evaluated among 203 women. Among women receiving epidural morphine, 81% (79 of 98) used analgesics, including opioids and nonopioids, compared with 69% (72 of 105) of women receiving epidural saline (P ϭ 0.06).
DISCUSSION
Women receiving 2.5 mg of epidural morphine after a vaginal delivery reduced their use of opioid analgesics by 78% compared with women receiving placebo in the first 24 h postpartum. We believe that the benefit of epidural morphine was underestimated because our control group received improved postpartum perineal pain management compared with what occurs normally on our postpartum wards. The entire study population received scheduled doses of acetaminophen and ibuprofen during the first 24 h, which has not been routine in the past. Before the study, patients received a bedside pack of acetaminophen and ibuprofen for self-administration. Therefore, if we had used our standard of postpartum pain care for the control group, the risk reduction with morphine use would likely have been even greater.
Although vaginal deliveries seem inherently to be associated with less pain than cesarean delivery, recent evidence has contradicted this belief. Eisenach et al. 7 have demonstrated in a prospective study of 1288 women that acute postpartum pain is associated with development of persistent pain at 8 weeks' postpartum, regardless of the mode of delivery. The authors identified an independent risk (RR 2.5) for development of persistent postpartum pain; if severe, acute postpartum pain was present. It seems reasonable to apply principles of analgesic management to all women who deliver, because the individual's pain response to trauma injury may not be correlated with degree of trauma. It remains to be proven whether limiting or eliminating severe, acute postpartum pain can reduce the development of chronic pain syndromes. Beyond providing excellent intrapartum pain relief with epidural analgesia, the availability of excellent postpartum analgesia may be an additional benefit available to women who choose epidural labor analgesia.
To our knowledge, there are 4 other randomized trials evaluating epidural morphine for postvaginal delivery pain, 8, 9 * † 2 of which are only reported as abstracts.* † Table 3 outlines the characteristics and results of 4 studies, along with this study. Women were randomized to receive doses of 1-4 mg of epidural morphine or epidural saline. In our study, the choice of a 2.5-mg dose of epidural morphine was made based on evidence documenting the effectiveness of this dose for postcesarean analgesia 10 and the early work by Macdonald and Smith 8 in postepisiotomy pain. The study of Macdonald and Smith 8 evaluated only women with episiotomies because the investigators thought that this degree of perineal trauma necessitated additional analgesia. The 2 largest studies 8, 9 and our study had the highest quality (Ն4/5 Jadad score 11 ) and found a similar drug-sparing effect in the epidural morphine compared with saline groups. The 2 small studies* † reported only as abstracts did not find a reduction in maternal VAS pain scores during the first 24 h postpartum. This may have occurred as a result of insufficient sample size or differing supplemental analgesic regimes. The strengths of our study include the large sample size (other studies enrolled Ͻ125 patients) and stratification of parity to ensure adequate distribution in both groups. Our earlier work demonstrated that between postpartum Day 1 and Day 7, multiparous women experienced 10%-30% less perineal discomfort than that of primiparous women. 1 This discrepancy could potentially explain the lack of efficacy of 2-mg epidural morphine in the study of Nunlee et al. † In their study, there was an unequal distribution of primiparous patients in the morphine group (56%) compared with the control group (8%). Primiparous women who received epidural morphine had similar supplemental analgesic and pain scores compared with the multiparous women who received epidural saline. We demonstrated that women with varying degrees of perineal trauma still benefit from the use of epidural morphine; however, only 26% of our population had minor trauma. Five patients in the minor perineal trauma group (n ϭ 59) required additional analgesics in the first 24 h postpartum; however, all of the patients were in the saline group. It remains to be confirmed by a further larger study whether patients with minor perineal trauma benefit as much as patients with more extensive trauma.
Our study would have been improved by evaluating functional activities of daily life, such as ability to sit and urinate in the first day. Qualitative assessment of the patient's perineal pain may have revealed further differences in the first day experiences. However, many patients delivered during evening and nighttime hours and were discharged from the hospital within 24 -48 h postpartum. Ensuring time available to question patients in the first 24 h postpartum can be challenging among those delivering vaginally. Maternal satisfaction did not seem to be different between the 2 groups; however, the tool used to assess satisfaction with analgesia was crude. Perhaps a multidimensional satisfaction scale or assessing satisfaction over a longer period of the postpartum recovery would have identified differences between the groups, if there were any.
Generalizing our findings to other labor and delivery populations requires a comment. Although only 446 women of 1110 approached agreed to participate in the study, the remaining 58% declined for reasons that would be unlikely to diminish the effect of epidural morphine, should it have been given. Women who declined to participate did so because of a concern over receiving additional medication, particularly an opioid. We do not have a biological reason why the epidural morphine would have worked less effectively in this group of nonparticipants. Our study also had a higher rate of operative vaginal delivery (32%) than the general Ontario delivery population, which has been estimated at 15%. 12 However, our study population is different than the general delivery population, in that they had selected epidural analgesia for labor. Whether causal or not, epidural analgesia has been associated with an increased risk of operative delivery. Other factors associated with increased incidence of an operative vaginal delivery were present in our study population including older age participants, who were more likely to be primiparous and Caucasian. 13 Our overall institutional cesarean delivery rate during the study period was approximately 34%. We await investigations by other labor and delivery units on this analgesic modality to make a final assessment of the generalizability of our study.
The use of epidural morphine in the postpartum period requires an increased period of maternal monitoring for potential respiratory depression. The incidence of respiratory depression with the use of epidural or intrathecal morphine is lower in obstetric patients compared with nonobstetric patients and has been estimated between 0.07% and 0.9%.
14 Our current institutional practice requires monitoring of the mother's sedation level and respiratory rate for 24 h after epidural or intrathecal morphine administration. Other side effects of epidural or intrathecal morphine include pruritus, nausea and vomiting, and urinary retention. We may not have detected a difference because the incidence of all side effects has decreased with reduction of the epidural dose administered in the past 15 yr. Original administration of epidural morphine began with doses between 3 and 5 mg, and the incidence of pruritus was between 40% and 80% and nausea/vomiting between 20% and 60%. 15 Although our study did not demonstrate an increased incidence of side effects, this is likely attributable to an inadequate sample size to assess for differences among infrequently occurring events. Further study is required to assess whether the analgesic-sparing effect of epidural morphine is worth any increased sideeffect risk such as bladder catheterization or prolonged hospitalization secondary to urinary retention.
A new sustained-release morphine formulation of morphine has become available in the United States for postoperative analgesia. 16 This product uses proprietary-protected lipid technology that surrounds conventional morphine sulfate, enabling a sustained release of morphine for up to 48 h. The reports on use of this drug have been limited to fewer than 200 patients after cesarean delivery; however, it seems to offer improvements after the first 12 h over conventional epidural morphine. This product has not been evaluated in postvaginal delivery patients and may be hindered by the requirement for monitoring side effects for 48 h after administration. Discharge from hospital often occurs for postvaginal delivery patients between 36 and 48 h postpartum.
As a result of our study findings, women at our institution who deliver vaginally now receive scheduled doses of acetaminophen and ibuprofen until discharge, and women with epidural labor analgesia are offered a single dose of postpartum epidural morphine. We have implemented a standard order set for these patients with monitoring variables, sideeffect treatment, and a link to obstetrician postpartum orders when the 24-h monitoring period ends. The ideal dose for postvaginal analgesia has yet to be evaluated, and the confirmation of these findings in populations with younger patients and fewer operative deliveries has yet to be examined.
